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Analysis Equation

e Where

IS the analysis state
IS the forecast or background state (3 guess)
IS the background error covariance
are observation, forward model error covariance
are the observation operator and Jacobian
are the observations
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DAOTOVS 1DVAR system

Uses raw (level 1b) data

Variational cloud-clearing
eigen-vector FOV determination

Physically-based systematic error correction

(tuning)

Forward models: GLATOVS, MIT ->
OPTRAN (NASA/NOAA collaboration)

Runs in operational GEOS-DAS and next-
generation Finite-volume DAS (FVDAS),
currently running in parallel system
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DAOTOVS: What makes It
different?

e Uses cloud- and land-affected data. Currently
running full impact studies to see if we get
positive impact from these data

 Radiosonde shadowing: check for nearby
sondes and mark nearby TOVS data as passive.

e Tuning using collocated radiosondes (not
background). Updated daily.
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Cloud-clearing implementation

Previous Implementations

New Implementation

Estimate

Clear-scene
radiance

(microwave)

Variational approach
using all channels
to simultaneous estimate

Estimate
cloud-clearing

cloud-clearing parameters
parameters

and atmospheric and
Sl.]l'fﬂi:ﬁ" PﬂlTll'l'IE"tE‘lE

Estimate
Surface
Temperature

. Simplicity

. Consistency

. Quality Control Built in

. Physicallyv-based systematic
error colrection

Estimate
Temperature,
Humidity, etc
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HIRS window channel,

observed and cloud-cleared

Channel B row radlances brightneas termparatures {kalvina
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How many eigen-vectors do you need
for cloud-clearing? NOAA-K data
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1DVAR validation: Ozone

comparison with TOMS
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Cloud detection

Background window channel check (Derber and
Wu) |O-F(HIRS8)|<1K sea, <3K land

Albedo check from VIS channel and frozen sea
test (McMillin and Dean)

Long-wave/short-wave consistency checks (Eyre,
McMillin and Dean)

FOV homogeneity check (if passes, average all
FOVs)

Currently working on microwave/IR consistency
check for AIRS/AMSU
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DAOTOVS systematic error correction
Bias predictors include

Use collocated radiosondes (background above raob
levels), eliminate certain types with known bias

Use Kalman Filter for estimating tuning coefficients

Estimate surface parameters simultaneouslyg(,,,
Ts, p)
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Ex. NOAA-15 tuning, Sept 1999

Green:after tuning
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Scan-angle-dependent biases |
AMSU, green:before tuning
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Latitude-dependence of Bias, HIRS-15
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Monthly-
mean zonal I S
winds from B
FVDAS

(Impact of
({DAVFANRY
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Monthly-mean
radiosonde
observations —
6 hr forecast
zonal wind
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1 hPa Temperatures compared with HALOE
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Jan. 1998 radiosonde O-Fs, 300 hF
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Cloud clearing has positive impact on 6 hour forecast
verified with radiosondes In finite-volume DAS
green: NESDIS TOVS,
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Impact of land-affected data{
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Forecast experiments;

Southern Hemisphere XTropics

Northern Hemisphere XTropics
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Forecast experiments;,
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Monitoring: Quality Control Decisions

01Jan1999 122 iTOVS (44403 analyzed)
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Radiance Monitoring

amsud.nk. hdf. 120010514 at 182

st -

R

amsud.nl hdf 120010514 af 182
. .’-};_. - - -

- ome e aag = A

channel 33

May 16, 2001

channel 33

AIRS data assimilation workshop Joanna Joiner



Monitoring radiance O-Fs
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hghttovs BIAS ot channel 43

More
radiance
monitoring

options s
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Channel selection based on retrieved cloud height

TB diff (°K)
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Channel selection based on retrieved cloud heigh
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Summary and Future Work

« DAOTOVS 1DVAR has positive impact, especially on
stratospheric temperatures; will be adapted for AIRS

e Cloud- and land-affected data has positive impact on
forecasts (6hrs-5 days)

 DAO has variety of validation tools (O-F radiance-
retrieval, QC monitoring, forecast-synoptic evaluation,

etc.); will assimilate, evaluate AIRS team retrievals
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